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(57) The present invention provides a movable ter- 
minal (31), a coaxial connector (1), which are durable 
and have good contact/connection reliability, and a com- 
munications apparatus incorporating the same. A coax- 
ial connector (1 ) is formed by a two-part-split synthetic 
resin case having a lower insulating case (2A) and an 
upper insulating case (2B), a metal fixed terminal (21), 
a movable terminal (31), and an external terminal (41). 
The movable terminal (31 ) having a spring movable (re- 
silient) function is composed of a movable contact por- 
tion (32) with which the fixed terminal (21) makes con- 
tact, a fixed portion (33) fit in the upper and lower insu- 
lating cases, and a lead portion (34) bent in an L-shape. 
The movable contact portion (32) has a frame portion 
(37), a spring movable (resilient) portion (38) upwardly 
curved in a circular form, and a contact portion (39) 
formed at the center of the spring movable portion (38). 



FIG. 1 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Further features and advantages of the 
present invention will become apparent from the follow- 
ing description of preferred embodiments thereof, given 5 
by way of example, and illustrated by the annexed draw- 
ings, in which: 

Fig. 1 is an exploded perspective view showing an 
embodiment of a coaxial connector according to the 10 
present invention; 

Fig. 2 is an enlarged perspective view of a movable 
terminal shown in Fig. 1 ; 

Fig. 3 is a front view of the movable terminal shown 
in Fig. 2; 15 
Fig. 4 is a right side-surface view of the movable 
terminal shown in Fig. 2; 

Fig. 5 is a left side-surface view of the movable ter- 
minal shown in Fig. 2; 

Fig. 6 is a perspective view showing the appear- 20 
ance of the coaxial connector shown in Fig. 1 ; 
Fig. 7 is a sectional view of the coaxial connector 
shown in Fig. 6; 

Fig. 8 is a schematic sectional view for illustrating 
the spring function (elasticity) of a resilient movable 25 
portion of the movable terminal; 
Fig. 9 is a sectional view obtained when a counter- 
part coaxial connector is fitted in the coaxial con- 
nector shown in Fig. 6; 

Fig. 1 0 is a schematic sectional view for illustrating 30 
the spring function (elasticity) of the resilient mova- 
ble portion of the movable terminal in the above sit- 
uation; 

Fig. 11 is a block diagram of an embodiment of a 
communication apparatus according to the present 35 
invention; and 

Fig . 1 2 is a perspective view showing a convention- 
al movable terminal and a conventional fixed termi- 
nal. 

40 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 3] With reference to the attached drawings, a de- 
scription will be given of a movable terminal, a coaxial *s 
connector, and a communications apparatus according 
to embodiments of the present invention. 

[First embodiment: Figs. 1 to 10] 

50 

[001 4] Fig. 1 is an exploded perspective view showing 
the structure of a coaxial connector according to an em- 
bodiment of the present invention. A coaxial connector 
(coaxial receptacle) 1 is composed of a synthetic resin 
insulating case split into a lower insulating case 2A and 55 
an upper insulating case 2B, a metal fixed terminal 21, 
a metal movable terminal 31 , and a metal external ter- 
minal (an external conductor) 41. 



[0015] The lower insulating case 2A has substantially 
a rectangular shape. At each of the two comers of one 
side of the upper surface (a split surface) of the lower 
insulating case 2A, a guide protrusion 3 for positioning 
the upper insulating case2B is disposed. Near each of 
the guide protrusions 3, and on the opposite side of the 
lower insulating case 2A , cavity-like leg-receiving por- 
tions 4 for fitting the legs (not shown) of the upper insu- 
lating case 2B are provided. In addition, rectangular cut- 
away portions 6 and 7 are formed at the central parts of 
the mutually opposing edges of the lower insulating 
case 2A. The cut-away portion 6 contains a lead portion 
24 (which will be described below) of the fixed terminal 
21 . The cut-away portion 7 contains a lead portion 34 
(which will be described below) of the movable terminal 
31 . The dimensions of the cut-away portions 6 and 7 are 
set such that there is formed a clearance sufficient for 
preventing capillary effect due to the flux of solder used 
for mounting between the lower insulating case 2A and 
the lead portion 24 of the terminal 21 and the lead por- 
tion 34 of the terminal 31 . 

[0016] The upper insulating case 2B is substantially 
rectangular. An entrance hole 13 having a round cross 
section is formed in the center of the upper insulating 
case 2B. The entrance hole 13 penetrates the upper in- 
sulating case 2B. The central contact of a counterpart 
coaxial connector is supposed to be inserted into the 
entrance hole 13. 

[0017] In addition, four round legs are disposed on the 
bottom surface (the other split surface) of the upper in- 
sulating case 2B. These legs are not shown in the figure. 
A groove 15 (see Fig. 7) having a V-shaped cross sec- 
tion is formed between the entrance hole 13 and an 
edge on which the fixed terminal 21 is led out. The 
groove 15 extends in a direction substantially perpen- 
dicular to the direction in which the fixed terminal 21 is 
led out. 

[0018] Even though there is clearance arranged be- 
tween the lower insulating case 2A and the lead portion 
24 of the terminal 21 and the lead portion 34 of the ter- 
minal 31 , when solder used for mounting is excessively 
applied, thereby exceeding a prescribed amount, a sol- 
der flux enters from spaces between the insulating cas- 
es 2A and 2B and the terminals 21 and 31. Thus, the 
groove 1 5 crossing with the fixed terminal 21 is disposed 
on the split surface of the upper insulating case 2B. With 
this groove 15, there is provided clearance for prevent- 
ing capillary effect occurring between the insulating cas- 
es 2A and 2B and the fixed terminal 21 . As a result, the 
flux cannot enter. 

[0019] The fixed terminal 21 is typically formed by 
punching and bending a metal plate such as a flat stain- 
less steel plate. The fixed terminal 21 is composed of a 
contact portion 22 with which the movable terminal 31 
comes into contact, a fixed portion 23 sandwiched by 
the insulating cases 2A and 2B, and a lead portion 24 
bent in an L-shape. Both sides of the contact portion 22 
are folded at predetermined angles to form a horizontal 
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the insulating cases 2A and 2B. The movable contact 
portion 32 of the movable terminal 31 is arranged sub- 
stantially horizontally in the inside space of the insulat- 
ing-case structure. That is, the movable contact portion 
32 is arranged in a direction substantially perpendicular 
to a direction in which the central contact of the coun- 
terpart coaxial connector is inserted. 
[0031] Next, the function of the coaxial connector 1 
will be illustrated with reference to Figs. 7 to 10. 
[0032] As shown in Figs. 7 and 8, when the counter- 
part coaxial connector is not attached, the central part 
of the spring movable portion 38 curves upwardly. In this 
state, the movable terminal 31 is in contact with the fixed 
terminal 21 by the urging force due to the springing prop- 
erty of the spring movable portion 38, and both terminals 
21 and 31 are electrically connected to each other. 
[0033] In contrast, as shown in Figs. 9 and 10, when 
the counterpart coaxial connector is attached, the cen- 
tral part of the spring movable portion 38 is pressed 
down to be reversed by the central contact 65 of the 
counterpart coaxial connector inserted from the upper 
entrance hole 13, and the central part thereof extends 
downwardly in a circular form. In this situation, the con- 
tact portion 39 of the movable terminal 31 separates 
from the contact portion 22 of the fixed terminal 21 and 
thereby the fixed terminal 21 and the movable terminal 
31 are electrically disconnected, while the central con- 
tact 65 and the movable terminal 31 are electrically con- 
nected. At the same time, the external conductor (not 
shown) of the counterpart coaxial connector is fitted into 
the external terminal 41 to be electrically connected to 
each other. 

[0034] In the above situation, a reactive force occurs 
on both ends of the spring movable portion 38 (see Fig. 
1 0) . The reactive force is supported by the frame portion 
37, particularly, by the folded parts A, B, C, and D formed 
on the two arms 37a. That is, as compared with the con- 
ventional movable terminal having only two folded parts 
shown in Fig. 12, the movable terminal 31 of the first 
embodiment has the four folded parts A, B, C, and D. 
As a result, the share load of the reactive force applied 
to each of the folded parts can be reduced. Thus, even 
though the movable terminal 31 is repeatedly pressed 
in contact with the central contact 65 of the counterpart 
coaxial connector and such a contact is continuously re- 
peated for a long time, the plastic deformation of the 
movable terminal 31 hardly occurs and thereby the 
springing property of the movable terminal 31 is not de- 
teriorated. 

[0035] Furthermore, even if an excessive force is ap- 
plied to the spring movable portion 38 when the coun- 
terpart coaxial connector is attached, since the lowest 
part of the spring movable portion 38 comes in contact 
with the upper surface of the lower insulating case 2A, 
the displacement of the spring movable portion 38 does 
not exceed a prescribed amount. 

[0036] When the counterpart coaxial connector is re- 
moved from the coaxial connector 1 , the central part of 



the spring movable portion 38 returns to an upwardly 
bulged state by using the springing property. In this 
state, the fixed terminal 21 and the movable terminal 31 
are electrically connected to each other, while the cen- 
5 tral contact 65 and the movable terminal 31 are electri- 
cally disconnected from each other. 

[Second Embodiment: Fig. 11] 

10 [0037] A description will be given of a communica- 
tions apparatus according to a second embodiment of 
the present invention by using an example of a mobile 
phone. 

[0038] Fig. 11 shows an electric-circuit block diagram 

is of an RF circuit of a mobile phone 120. In Fig. 11, refer- 
ence numeral 122 denotes an antenna element, refer- 
ence numeral 123 denotes a duplexer, reference nu- 
meral 125 denotes a selector switch, reference numeral 
131 denotes a transmission-side isolator, reference nu- 

20 meral 132 denotes a transmission-side amplifier, refer- 
ence numeral 133 denotes transmission-side interstage 
band pass filter, reference numeral 134 denotes a trans- 
mission-side mixer, reference numeral 135 denotes a 
reception-side amplifier, reference numeral 136 de- 

25 notes a reception -side interstage band pass filter, refer- 
ence numeral 137 denotes a reception-side mixer, ref- 
erence numeral 138 denotes a voltage-controlled oscil- 
lator (VCO), and reference numeral 139 denotes a local 
band pass filter. 

30 [0039] In this case, as the selector switch 1 25, the co- 
axial connector 1 in accordance with the first embodi- 
ment can be used. With this arrangement, for example, 
when the electrical characteristics of the RF circuit are 
checked in a process for manufacturing the mobile 

35 phone 120, by fitting a measurement probe (the coun- 
terpart coaxial connector) 126 connected to a measur- 
ing apparatus into the coaxial connector 1 , a signal path 
from the RF circuit to the antenna element 122 can be 
switched to a signal path from the RF circuit to the meas- 

40 uring apparatus. When the measurement probe 126 is 
removed from the coaxial connector 1, the signal path 
from the RF circuit to the measuring apparatus is again 
switched to the signal path from the RF circuit to the 
antenna element 1 22. With the installation of the coaxial 

^5 connector 1 , the mobile phone 120 can obtain high re- 
liability. 

[Other embodiments] 

so [0040] The movable terminal, the coaxial connector, 
and the communications apparatus in accordance with 
the present invention are not restricted to the above em- 
bodiments. Various modifications and changes can be 
made without departing from the scope of the invention 

55 as defined in the claims. 

[0041] In the above embodiments, the coaxial con- 
nector is formed by separately producing terminals and 
insulating cases to combine both of them. However, the 
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FIG. 1 
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FIG. 6 




39 



9 



I 



EP 1 115 183 A1 



FIG. 12 
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